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THE COLOR VARIATIONS OF THE MILK SNAKE. 
By E. D. Cope. 

The Milk Snake, Ophibolus doliatus Linn., ranges in North 
America over the Eastern, Central and Austroriparian dis- 
tricts, and is absent from the Sonoran and Pacific districts. 
It is found also in the humid regions of Mexico and Central 
America, as far as the Isthmus of Darien. Beyond this point 
it does not occur, but a very similar snake (Opheomorphus 
mimus) is found in New Grenada. 

I have called attention to the color variations of this species 
in a brief paragraph in the introduction to my check list of 
Batrachia and Reptilia of North America, 1875 1 and have 
given the characters of the color types, or subspecies, in an 
analytical key, in a Review of the Characters and Variations 
of the Snakes of North America, 1892. 2 It is only now r possi- 
ble to give a series of figures representing the North American 
color forms ; a possibility for which I am indebted to the U. S. 
National Museum. Both Jan and Bocourt have given admir- 
able figures of some of these, but they have thoroughly con- 
fused the nomenclature. 3 

The variations of this species are instructive as illustrations 
of the law of variation, in view of the question raised by the 
Neodarwinian school as to its promiscuous or definite charac- 
ter. Are variations multifarious or promiscuous as alleged by 
that school, or do they display a serial passage from a point of 
departure to a definite goal, as alleged by the Neolamarckians? 
Researches into the color forms of insects, as those by Eimer in 
Lepidoptera, 4 and Horn in Coleoptera 5 point to definite series 
of stages, and my own examination into the color patterns of 

bulletin of U. S. National Museum, No. I, p. 4. 

Proceedings of the U. S. National Museum, XIV, p. 589-608. 

3 See memoir quoted at 2 for my synonymy. 

4 D. Artbildung u. Verwandschaft bei Schmetterlinge, Jena, G. Fischer, 1889. 

5 Proceedings of the American Entomological Soc. 
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the varieties of the lizard Cnemidophorus tessellatus and C. 
guttatus, 6 and those of Eimer on Lacerta muralis, 7 show distinctly 
the same phenomenon. 

Before going further into the patterns of the Ophibolus dolia- 
tus, I give a synoptic key of them. 

I. No yellow band posteriorly from orbit (a yellow half 
collar). 

a. Dorsal spots or saddles (red) open at the side, their adja- 

cent borders forming pairs of black rings. 
Interspaces between red saddles open below ; scales not black- 
tipped ; front more or less black ; first black ring on nape 
only 0. d. coccineus. 

Interspaces between red saddles closed by black spot below ; 
scales black tipped ; front black ; first black ring complete. 

0. d.polyzonus. 

Interspaces not closed ; rings including first complete on 

belly ; first yellow band crossing occipital plates ; front 

black ; scales not black -tipped 0. d. conjunctus. 

aa. Dorsal saddle spots closed at the sides below. 

b. Saddles closed by a single black tract on the middle of 

the belly ; no spots between the saddles. 
Dorsal spots undivided medially; front black; first black ring 
complete 0. d. annulatus. 

Dorsal spots divided longitudinally by a median black con- 
nection ; front black 0. d. gentilis. 
bb. Inferior borders of saddles separate and not confluent 
with each other. 
Saddles completed on gastrosteges ; no alternating spots ; no 
black collar 0. d. parallelus. 
Saddles completed on gastrosteges ; spots opposite intervals 
forming a single series on the middle line of the belly 

0. d. syspilus. 
Saddles completed above the gastrosteges; alternating spots 
which do not meet on the middle line of the belly 

0. d. doliatus. 

6 Transac. Amer. Philos. Soc, 1892, p. 27. 
7 Archives f. Naturgischichte, 1881. 
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II. A yellow band posteriorly from orbit, bounded below 
by a black or brown one. 
a. Saddle spots closed laterally on gastrosteges ; alternate 
spots entirely on gastrosteges. 
A half collar behind parietal plates, no superciliary stripe 

0. d. temporalis. 
aa. Saddle spots closed above gastrosteges; alternate spots on 
scales. 
A half collar nearly or quite touching occipital plates, no 
bands ; alternate spots largely on gastrosteges 0. d. collaris. 
Neck with longitudinal bands ; alternate spots largely on gas- 
trosteges 0. d.clericus. 
Neck with bands ; alternate spots entirely on scales 

0. d. triangulus. 
In figure 1 are represented vertical, lateral and inferior 
views of parts of the body of the subspecies triangulus, taken 
from a specimen in my collection from West Chester Co., New 
York, w T hich I owe to the kindness of my friend Mr. T. H 
Mead. 

The characters of this form are seen in (1) the presence of a 
light band extending from the posterior angle of the eye 
downward and backward, which is bounded by a black border 
above and below ; (2) a black cross-band on the posterior bor- 
der of the prefrontal plates; (3) chevron shaped mark with the 
apex on the posterior part of the frontal plate, whose limbs 
extend posteriorly as a band on each side of the neck, where 
they are fused together, and continue as a single, broad band 
for a short distance; (4) a series of lateral spots which do not 
extend beyond the scales on to the gastrosteges, and which 
alternate with the dorsal spots ; (5) a series of spots on the ends 
of the gastrosteges which alternate with the last mentioned ; 
(6) a series of spots on the centers of the gastrosteges which 
alternate with the spots mentioned under (5). The ground 
color in this form is gray, and the spots are a rich brown with 
black borders. The belly has a white ground color. 

In fig. 2 we have the subspecies clericus, where the following 
modifications appear. The fusion of the limbs of the chevron 
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transversely. They extend to within two or three scales of 
the gastrosteges, while in the form triangulus they are five 
scales distant. The alternate spots touch the gastrosteges. 
This figure is taken from a specimen in the Museum of the 
Philadelphia Academy from southern Illinois. 

In fig. 3 we have an individual from Elmira, Illinois, which 
illustrates the characters of the form collaris. Here the chev- 
rons are distinct from the first dorsal spot, whose anterior 
black border forms a half collar on the neck. This specimen 
is instructive, as it displays the last connection between the 
chevron and the first spot, in a black line on each side. This 
is wanting in the typical form. 

The collar of ground color is complete in its anterior border 
as well as the posterior in the form temporalis (fig. 4), owing to 
the disappearance of the chevron. The transverse band on 
the prefrontals has also disappeared. The anterior extremity 
of the postorbital stripe is cut off, and consists of a spot of 
ground color* The dorsal saddle spots are wider, reaching the 
gastrosteges, while the intermediate spots are exclusively gas- 
trostegal. The spots which alternate with them, have fused 
on the middle line. Fig. 4 is from a specimen from the State 
of Delaware. 

In subspecies doliatus the postocular stripe has disappeared, 
and the chevron is replaced by a black patch on the parietal 
and temporal plates. In other respects this form is more like 
the form collaris. The dorsal saddle spots are separated by a 
row or two of scales from the gastrosteges, and their alternat- 
ing spots are partly on the scales. The ground color in this 
form, as in the temporalis, approaches red. This is the form of 
the tier of states between latitude 40° and the Gulf States. 

The subspecies syspilus is represented in fig. 7. The head 
pattern is like that of doliatus with the black patch more or less 
reduced — in the specimen figured being represented by a cross 
stripe. The dorsal saddle spots are more expanded than in 
any form yet encountered, their lateral borders being com- 
pleted below r the scales and entirely on the gastrosteges. The 
alternate spots now meet and fuse on the middle line of the 
abdomen, and the second series of alternating spots has dis- 
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appeared. This is distinctively a southern form, extending west 
to central Oklahoma. 

The dorsal saddles are so far extended in the next subspecies, 
parallelus, as to form two parallel stripes with a narrow strip of 
ground color between, on the middle line of the abdomen. 
The alternating spots have disappeared. In the specimen fig- 
ured, which is from Florida, and is in the U. S. National 
Museum, the supraocular spots seen in temporalis, are indica- 
ted. The ground color is red. Black begins to appear on the 
head. 

From the form syspilus two types of color modification may 
be traced. One of these brings the borders of the saddle spots 
together on the median line, forming a median black stripe ; 
this is the subspecies annulatus, which belongs to western 
Texas and the adjacent parts of Mexico. The top of the head 
is black (fig. 9). In the other, the lateral borders of the.saddle 
spots have disappeared altogether, so that the body is more or 
less completely encircled by pairs of black rings, the alternat- 
ing spots having disappeared. This might be supposed to 
have resulted from a continuation of the process by which the 
alternating spots have disappeared, and the edges of the sad- 
dles been brought closer and closer together. The continued 
transverse extension of the spot color w T ould finally obliterate 
the lateral borders completely, as actually occurs in this last 
form, the coccineus of authors, which is the common type of 
the Gulf Coast. But the black has not covered the head and 
muzzle of this form as in the annulatus. These regions are on 
the contrary red, as is the spot color generally, while the 
ground color is pale yellow. 

A tendency to a development of black pigment in the sad- 
dle spots is seen in two other forms. The subspecies gentilis 
resembles annulatus, but has a black longitudinal dorsal 
band which divides each saddle spot in two equal halves. 
This is a rare form, only known from the Indian Territory. 
The common Mexican form (polyzonus) has the paired rings of 
coccineus, the black head of annulatus, but each scale of the red 
intervals is tipped with black. 
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The relations of these forms may be expressed in a tabular 
form as follows : 

gentilis 
polysonus | 

| annulatus 

conjunctus | 

| parallelus 

coccineus 



doliatus 



syspilus^ 
temporalis 
x collaris 

i 

clericus 



triangulus 
The main series corresponds with a distribution in latitude^ 
commencing with the triangulus of New England and New 
York, and passing gradually to the coccineus of the Gulf coast 
regions, and polyzonus of Mexico and Central America. The 
forms of the right hand column are (except the parallelus), 
from the central warmer parts of the continent. I think this 
series of color forms of the Ophibulus doliatus demonstrates 
three points. First ; the series is determinate and not indeter- 
minate. Second; the patterns . have relation to latitude ; the 
tendency being to make the spot color of the upper regions 
red, and to extend the area of this color more and more, 
as we proceed southwards. Third ; so far as regards eastern 
North America, there is a diminution of size in passing from 
north to south ; the 0. d. coccineus being the smallest of the 
subspecies. In Mexico, the size is recovered, as the 0. d. 
polyzonus equals in dimensions the 0. d. triangulus. 
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Fig. 1 . Ophibolus doliatus triangulus. 
Fig. 2. Ophibolus doliatus clericus. 
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Fig. 3. Ophibolus doliatus collaris. 
Fig. 4. Ophibolus doliatus temporalis. 
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Figs. 5-6. Ophibolus doliatus doliatus. 
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Fig. 7. Ophibolus doliahis syspihis. 
Fig. 8. Ophibolus doliatus parallelus. 
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Fig. 9. Ophibolus doliatus annulatus. 
Fig. 10. Ophibolus doliatus coccineus. 



